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半衰期是 10.13 秒，相关系数是 0.9919；氰戊菊酯在 2500Lux、25℃时，在水中
的光降解速率常数是 0.1796/秒，半衰期是 3.86 秒，相关系数是 0.9924；氯氰菊






























































Using the absorption spectra, fluorescence spectra and mass spectrum 
characteristics of bifentrhrin、fenvalerate、cypermethrin and their photodegradation 
products, systematically and comprehensively studied several typical pyrethroids 
pesticide photodegradation reaction kinetics characteristics and photodegradation 
reaction mechanism, some research in the future to pyrethroids pesticide 
environmental chemistry, geochemical studies provided some valuable conclusions: 
 
Firstly, paper established photochemical degradation - UV-VIS - fluorescence 
spectrum - mass spectrum system, and the researched photodegradation reaction 
kinetics and the reaction product identification and reaction process that of bifenthrin, 
fenvalerate and cypermethrin in water phase, research methods was established for 
further study such chemicals photodegradation products and the reaction process of 
pyrethroids pesticide、carbamate pesticide、antibiotic drugs in the water environment 
provides reference, for photodegradation medium products of pesticides and drugs the 
environmental chemistry and geochemical chemistry study provides the technical 
means. 
 
Secondly, Using results of absorption spectrum、fluorescence spectrum of bifenthrin、
fenvalerate and cypermethrin pesticide and its important photodegradation 
intermediate product, studied reaction kinetics characteristics of photodegradation of 
bifenthrin、 fenvalerate、 cypermethrin in the aqueous phase, discussed several 
pesticides in the water phase to photodegradation reaction kinetics reaction series, the 
rate constant, and half-life. Effect of Salinity, pH value, hydrogen peroxide solution 
concentration and organic solvents in the aqueous phase on photodegradation reaction 
kinetics parameters was studied. 
 















pseudo-first-order reaction of bifenthrin、fenvalerate、cypermethrin, bifenthrin when 
were 6800Lux in 25℃, in the water photodegradation rate is the 0.0684/S, the 
half-life is 10.13 seconds, correlation coefficient is 0.9919, fenvalerate in 2500Lux, 
25℃, in the water photodegradation rate is 0.1796 / S, half-life is 3.86 seconds, 
correlation coefficient is 0.9924, cypermethrin in 6800Lux, 25℃, in the water 
photodegradation rate is 0.2196 / S, half-life is 3.16 seconds, correlation coefficient is 
0.9245. Organic matter has obvious effect on several pyrethroid pesticide residues in 
the aqueous phase of photodegradation reaction kinetics. Salinity variation on 
photodegradation reaction rate of bifenthrin and fenvalerate is not obvious effect, the 
light decomposition rate of cypermethrin increased gradually with the salinity. pH 
range in 6-9, bifenthrin photodegradation rate no significant change, fenvalerate as pH 
value increases, the photodegradation rate was accelerated, cypermethrin 
photodegradation rate was the fastest in pH8. Hydrogen peroxide solution 
concentration changes on three kinds of pyrethroid pesticide in the aqueous phase the 
photodegradation rate has significant influence. It significant influence that organic 
solvent for bifenthrin 、 fenvalerate、cypermethrin the process of photodegradation. 
with the increase of polarity of the solvents, the decomposition rate of bifenthrin 
significantly increased quickly, fenvalerate、 cypermethrin the degradation rate 
increased with the polarity of solvent trend to slowing. 
 
Thirdly, using HPLC-MS of bifenthrin、 fenvalerate、 cypermethrin and important 
photodegradation products, to differentiate photodegradation products of 
above-mentioned pesticides in the aqueous phase, photodegradation reaction process 
was speculated, and studied effect of coexistence of small molecules of organic 
compounds on photodegradation products and photodegradation mechanism, and the 
reaction process of bifenthrin photodegradation was firstly provided in the aqueous 
phase.  
 
Results show that, by ultraviolet radiation, bifenthrin open-loop ring, form 















followed into two photodegradation key. One is open ternary loop and the formation 
of a double linkage, photooxidation, photosubstitution and molecular transposition 
form reaction products; reordering the second is open ternary ring, formed the 
double-bond and isomerizate, after photooxidation, photosubstitution and molecular 
transposition form reaction products. Organic solvent has significant effects on the 
reaction mechanism and photodegradation products of bifenthrin; pH value and 
salinity changes for the types of photodegradation products mainly and 
photodegradation reaction mechanism of bifenthrin are not obvious effect. 
 
Explore photodegradation mechanism of fenvalerate and cypermethrin in water, 
fenvalerate was mainly from chlorine、carbonyl and carbon dioxide, cyano-group 
replaced, molecular rearrangement, REDOX reaction, reaction type and product more 
complex. Cypermethrin by ultraviolet light, and then the ternary ring rupture, and 
ternary ring of rupture was closed-loop and isomerized, isomerization products absorb 
photons, from chlorine、oxygen and cyano-group, hydroxide radical replaced, molecular 
rearrangement, generating a series products. Chemosensor Compared with the 
literature research found that pyrethroid pesticide with the ternary ring under 
ultraviolet irradiation generate the ternary open-loop and isomerization phenomenon. 
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